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THE BRITISH SUPER-TAX AND THE 
DISTRIBUTION OF INCOME 

SUMMARY 

Earlier estimates of income-distribution, based on imperfect statis- 
tics, 256. — Additional information since 1907-09, 257. — Comparison 
of new data with Pareto's law, 258. — Considerable discontinuity; pos- 
sible explanation, 260. — Notes: I, Abatements on moderate incomes 
(up to £700), 262; II, Super-tax yield, 263; III, Pareto's law, 264 ; IV, 
Death duty statistics, 266; V, Statistics of earned income, 267. 

In 1906 a Committee of the House of Commons 
examined the method of collection and the statistics 
of the Income Tax with a view to the possibility of 
differentiation between earned and unearned income 
and to the yield of a super-tax on high incomes. In 
1909 a super-tax was imposed of Qd. per £ on the excess 
over £3000 of personal incomes exceeding £5000; in 
1907 the rate on earned incomes, where total personal 
income was less than £2000, was reduced to 9d., the 
ordinary rate being then 1 shilling. In 1909, when 
the rate on unearned income was raised to Is. 2d., that 
on the earned incomes of those whose total income was 
over £2000 and not over £3000 was fixed at 1 shilling. 

The evidence given to the Committee l proved that 
the statistics were inadequate for showing what was 
the total number of income-tax payers, what were the 
numbers in any grades of income, and what part of 
income resulted from ownership, what from earnings. 
It will be interesting to examine after the lapse of seven 
years, whether any important new light has been 
thrown on these questions. 

1 House of Commons Paper. No. 365 of 1906. 
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The reasons for the imperfection of the statistics were 
as follows. A very great part of the Income Tax is 
collected " at the source," from interests, dividends, 
and profits before they are distributed and in a large 
group of cases from salaries before they are paid. In 
addition to the income so dealt with, assessments are 
made on individuals in respect of any other income 
they are known to receive, and returns are demanded 
from persons and firms for a statement of any income 
not already taxed that accrues to them. In general, the 
Tax Commissioners know only aggregate incomes and 
numbers of assessments, and not the income of individ- 
uals who may each be the subject of several assess- 
ments. The Commissioners have never published (it 
is believed from reasons of expense and administrative 
difficulty) any special information as to those persons, 
who for one reason or another fill in returns of total 
income. Tho incomes are tabulated according to their 
sources in the Commissioners' reports, it is not possible 
to distinguish earned from unearned income, since an 
enormous total is composed of profits from firms where 
the receipts from use of capital cannot be distinguished 
from those resulting from personal activities. Further, 
income from a man's own capital in his own business 
is regarded as earned. The only definite numbers of 
persons known were of those who had successfully 
claimed abatements of tax on the ground that their 
income was not more than £700; in Note I below 
these numbers are discussed and it is shown that they 
were considerably below the numbers who had such 
incomes. 

The statistics of total income and of such fragmentary 
totals as were available were examined, by various 
witnesses before the committee, in the light of two other 
groups of information. The Inhabited House duty 
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leads to important tables of numbers of houses assessed 
as of various annual values; and, if the assumption 
could be made that in general one and only one income- 
tax payer was to be found at one house, and if any 
working rule could be made as to the relation of house 
rent to incomes of various amounts, these tables would 
show the numbers of incomes at various grades. The 
" Death duties " lead to detailed tables as to the value 
of estates left year by year; and, if the ratios of the 
number of estates (graded by value) existing to one 
passing, and if the rate of interest on the capital were 
known, again the distribution of unearned income would 
be known. Very great difficulty was found in framing 
the necessary hypotheses and harmonizing the different 
tables. From them the aggregate of income over £5000 
per annum was variously estimated by Sir Henry Prim- 
rose as £121,000,000, by Mr. Chiozza Money as £181,- 
000,000, by Mr. T. A. Coglan as £148,000,000, and by 
the present writer as £200,000,000. The first and last 
named especially laid emphasis on the extreme uncer- 
tainty of their estimates. 

In spite of the additional powers of obtaining returns 
from individuals now exercised by the Commissioners, 
it still remains true that the total number of income- 
tax payers is not known, and, except for detailed returns 
of the super-tax (Note II below), nothing new has been 
published except the fragments given in Note V. But 
it has happened that the numbers of abatements claimed 
on incomes less than £700 have risen, as the change of 
rates of taxation have offered greater inducements, and 
as the knowledge of the right to make such claims has 
spread; so that, as shown in Notes I and III, it is now 
possible to make an estimate for such incomes with 
greater certainty. The rest of this paper is based on 
the assumption that we have adequate knowledge of the 
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number and amounts of income liable to tax (with or 
without abatement) between £160 and £700, and over 
£5000. As regards the latter it is probable that very- 
few persons can receive £5000 from earnings and not 
very many from interests, 1 etc., without the special 
commissioners (whose information from the various 
sources is extensive) suspecting it and requiring them 
to make a return of their total income. 

We have then the following estimates for the fiscal 
year 191 1-12. 2 Number of incomes between £160 and 
£700 was 880,000 with details for subdivisions. Num- 
ber of incomes above £5000 was 11,800 and its amount 
£149,000,000, with details for subdivisions. Total per- 
sonal income was £810,000,000. 3 

The clearest way to compare these data is by Pareto's 
law of income distribution, given in Note III. What- 
ever may be the conclusion as to the general applica- 
bility of this law, there can be no doubt that it is of 
great service in estimating details when gross numbers 
are known, for interpolating, and for interpretation. 
In words the law may be put that if the logarithms of 
the numbers of persons in receipt of incomes above a 
given amount are plotted against the logarithms of the 
amounts, the points obtained will lie in a straight line. 
A simple mathematical deduction is that if the log- 
arithms of the numbers of persons whose incomes are 

1 If a man lives in a small house or a flat and receives his income in small amounts 
from widely distributed sources, it may take a long time for his liability to super-tax 
to become known. 

2 The amounts included in income taxable in a particular fiscal year. April 1st to 
March 31st, are in some cases income received in that year, in others the averages of 
incomes received the previous 3 or 5 years, with many other detailed variations. The 
effect is that the amount stated for the year 1911-12 corresponds to the actual total of 
1910 or 1909. 

3 Taxable income, after exemptions and allowances, but before abatements were 
made, was £886,500,000. But part of this, estimated as about £50,000,000 by Sir H. 
Primrose in 1906, is not personal income of persons in the United Kingdom, but belongs 
to insurance companies, clubs, societies, trust funds, etc., or is paid away to foreigners. 
A corresponding sum for 1911-12 gives as remainder the total in the text. 
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of a particular amount (graded equally in £'s or £100's), 
a straight line is still obtained. This law has been 
applied separately to the data, for incomes below £700, 
and to those for incomes above £5000. The result 
is shown in Diagram I. The gradients of the two 

INFLUENCE OF BATE OF TAX ON CLAIMS FOR ABATEMENT. 

Number of claims for amount allowed on incomes; 

A— A £G00 to £700 

B— B £500 to £000 

C— C £400 to £500 

D— D £160 to £400 

x x x x Tax-pence per £ 

o o o o Tax on earned incomes, when differing from tliat on unearned. 
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lines are equal, but the lines are not coincident. The 
law from the upper group suggests twice as many in- 
comes as that for the lower group. The law is well 
obeyed in the lower group, and in the upper till we 
come to incomes of about £55,000, above which the 
law would give a surplus over the facts. 
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The law for the lower range shows an aggregate in- 
come of £251,000,000 for the 880,000 persons with 
incomes from £160 to £700, and from the data with or 
without the law a sum very near this must be obtained. 
Taking this amount in conjunction with the known 
amount above £5000 and the known total, we find that 
£414,000,000 is to be accounted for between £700 and 
£5000. This is very much more than the £142,000,000 
that the lower law would give if it were continued, and 
more even than the £304,000,000 that the upper law 
would give if continued back, and not far from the 
two combined. 

No complete explanation of this very considerable 
discontinuity can be given. If we could consider that 
the number of persons below £700 were grossly under- 
estimated, or that several thousand persons who are 
liable to super-tax evade it, then the difficulty would 
tend to disappear; but there seems to be no sound 
reason for either hypothesis. The legal definition of 
income for super-tax purposes differs from that for 
ordinary income tax, e. g., in the treatment of insur- 
ance premiums, with the general effect that the higher 
incomes may be understated relatively to the lower 
ones, and incomes not much over £5000 may not come 
in to the super-tax account; but this can only account 
for a fraction of the total. 

A conjecture may be offered on the following lines. 
There is nothing unreasonable in the supposition that 
earned incomes follow a law nearly independent of 
unearned incomes. People with small earnings may 
be the accidental owners of capital, and people with 
large capital may also make large earned incomes; but 
the joint possession of such double incomes, tho quite 
common, may be regarded as accidental. The frag- 
mentary statistics in Note V suggest that a very con- 
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siderable part of the incomes below £700 is earned, and 
the statistics of Note IV suggest that the major part of 
incomes over £10,000 is unearned. In the region be- 
tween £700 and £10,000 there must be a large propor- 
tion of mixed incomes. It is suggested, then, that the 
two Pareto gradings tend to represent respectively 
incomes arising from earnings and incomes arising from 
property, tho if the lower were purified of property 
and the upper of earnings, both lines would be lowered 
and the aggregates would be less. Then in the inter- 
mediate region (£700 to £10,000 and more especially 
to £5000) we should tend to find the aggregate resulting 
from the two laws, as in fact we do. The upper law 
gives 212,000 incomes in this region and a much greater 
number below £700, the lower gives 102,300 in this 
region ; on the hypothesis of mixed incomes these num- 
bers are not independent, and the number of persons is 
between 200,000 and 300,000. 

Whatever be the explanation of the discontinuity, 
there is certainly presumptive evidence for an aggrega- 
tion of incomes in this intermediate region of the moder- 
ately rich. As to their number, if the average income 
between £700 and £5000 were £1500, the number 
would be 280,000; if the average were £2500, it would 
be 165,000. A number about 200,000 and an average 
about £2000 seems to fit the facts best. 

To summarize this discussion the following table 
may be given. 

Estimates of Personal Taxable 1 Income in the United Kingdom 





Number of Aggregate 






persons income 




£ 160-£ 700 


880,000 £250,000,000 


Too small if abatements are 
not claimed. 


£ 700-£5,000 


200,000 415,000,000 


The number is conjectural. 


£5,000 and over 


12,000 145,000,000 


Too small if there is evasion, 
or if the difference of defini- 
tion is numerically impor- 
tant. 


Including income 


1,100,000 £810,000,000 
subject to abatement. 



262 QUARTERLY JOURNAL OF ECONOMICS 

The general conclusion must be that the statistics 
arising from the imposition of the super-tax have 
tended to raise new problems rather than to solve old 
ones. 

A. L. Bowley. 

University of London. 



NOTE I 

Income between £160 and £700 ' 

Computed Numbers of Abatements allowed on Incomes of 
£700 and under (000 omitted) 



Range of income} 


1897"- 


1898 


1899 


1900 


1901 


1902 


1903 


1904 


£160-£400 . . 


481 


490 


516 


530 


555 


575 


603 


613 


£400-£500 . . 


26 


32 


38 


42 


47 


50 


52 


53 


£500-£600 . . 


. .3 


11 


17 


21 


24 


27 


28 


29 


£600-£700 . . 


3 


4 


7 


9 


10 


12 


13 


13 




— 


543 


577 


601 


636 


064 


696 


709 






1905 


1906 


1907 


1908 


1909 


1910 


1911 


£160-£400 . . . . 




622 

56 
31 


629 
59 
33 


638 
65 
39 


648 
67 
41 


049 
67 
41 


660 
70 
43 


689 


£400-£500 .... 




73 


£500-£600 




45 


£600-£700 




15 


17 


22 


24 


25 


26 


27 






725 


737 


764 


780 


782 


SOS 


834 



The abatement allowed on incomes not exceeding £400 is £160 
throughout the period; thus a person with an income of £390 would 
pay tax on £230. 

In 1897-98 the abatement on £400-£500 was £100; in subse- 
quent years, £150. 

The abatements on incomes of £500-£600 and £600-£700 were 
£120 and £70 from 1898-99. 

The tax was 8d. in the pound in 1897-98, 1898-99, 1899-00; 
1 shilling in 1900-01; Is. 2d. in 1901-02; Is. 3d. in 1902-03; lid. 
in 1903-04; Is. in 1904-05, 1905-06, 1906-07; Is. on unearned and 
9d. on earned income in 1907-08; Is. 2d. on unearned and 9d. on 
earned income in 1908-09, till the present date. 

1 46th and 56th Reports of the Commissioners of the Inland Revenue. 

! Fiscal year beginning April, 1897. 

3 No abatements on incomes above £500 till 1898-99 
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The numbers are obtained by dividing the total amount admitted 
for abatement in each class by the maximum (£160, £150, £120, or 
£70) that can be allowed; but in fact it is supposed that some 
people do not claim the maximum (since it may involve more trouble 
to claim for the whole amount than for part) and therefore the 
average divisor is somewhat too large and the numbers too small. 
Sir H. Primrose (the chairman of the Board of Inland Revenue) in 
1906 thought that the deficiency " might be at least as much as " 
25,000 (3-J per cent) in 1903-04. For the same date he thought 
that the addition of 10% to the numbers, for those who were en- 
titled to abatement but did not claim it, would not " be an excessive 
estimate." He did not, however, commit himself to such large 
additions. 

It is to be noticed that the numbers of abatements, which had 
shown little movement in the years 1892 to 1897, advanced rapidly 
as the rate of tax increased to its maximum (Is. 3d.) in 1902-03; 
since then the growth in the class under £400 has been only about 
2% per annum. A further considerable increase occurred in the 
numbers in the higher classes when the rate on earned incomes was 
made 3d. and subsequently hd. less than on unearned; in claiming 
this differentiation it was easy to claim abatement also; but the 
growth since 1908 has been slight. It seems that the great part of 
the group who did not claim in 1903 must now be included, and 
that instead of adding 13% we should add much less, say 6%. The 
number of incomes between £160 and £700 in 1911-12 was almost 
certainly between 850,000 and 900,000, and probably near 880,000. 
This view is confirmed by Pareto's Law of Grading. 





NOTE 


II 






Super-tax 


Yield ' 




Year of 
Assessment 


Estimated or 
Total Income 


realized 2 

Yield of Tax 


Number of Persons 
chargeable 


1909-10 
1910-11 
1911-12 
1912-13 


£140,100,000 
141,300,000 
145,950,000 
149,400,000 


£2,650,000 
2,670,000 
2,775,000 
2,850,000 


11,380 
11,500 
11,650 
11,800 



1 56th Report of the Commissioners. 

2 The numbers for 1909-10 are complete: there were still a small number of returns 
to come in for subsequent years: thus it is supposed that another 100 persons will have 
to be added to the next table. 
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Classification op Incomes and Numbers in 1911-12 







Total Assessed 


Number 


Incomes 




£000's. 


of Person* 


Exceeding £5,000 but not £10,000 


50,851 


7,411 


10,000 


15,000 


24,384 


2,029 


15,000 


20,000 


13,550 


787 


20,000 


25,000 


9,697 


438 


25,000 


35,000 


11,099 


382 


35,000 


45,000 


7,303 


186 


45,000 


55,000 


5,269 


107 


55,000 


65,000 


3,353 


50 


65,000 


75,000 


2,576 


37 


75,000 


100,000 


4,733 


55 


100,000 




12,177 


66 



Totals 144,994 11,554 



NOTE III 
Paeeto's Law 



Pareto's Law, in its simplest form, is N = — (i) when N is the 

x a 

number of persons whose income is greater than x units per head; 

A and a are constants to be determined from the data. 

aA 
This gives, number at £x is £ -^ ' (n) 

Aggregate income above £x is £ ' ~~j " (m) 

Average income above £x is £ — - x (iv) 

In the case where a = 1.5, average income between £x x and x 2 

3XiX2 

is £ . (v) 

Xi+ V»l»2 + »2 

1. If we take 880,000 persons as having incomes between £160 
and £700 it is found that a = 1.5 gives a good fit and that log A 
then = 9.3009. 
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Number of 
Calculated 


persons 
Actual 
Abatements 


Calculated 
Amount of 

Income 
in £ millions 


£160-400 


738,100 


089,000 




400-500 


71,100 


73,000 




500-600 


42,700 


45,000 




600-700 


28,100 
880,000 


27,000 




£160 to £700 


834,000 


£251 


£700 to £5000 


102,300 




142 


£5000 and more 


5,600 




85 



Total 



988,000 



£478 



Below £700 the relation between the abatements and numbers 
is precisely that expected, the defect in the first line being due to 
non-claiming of the full abatement (Note I). But the income and 
number above £5000 is too small, and the total income should be 
£810,000,000 instead of £478,000,000. 

2. From examination of the super-tax statistics it is found that 
o = 1.5 and log A = 9.618 gives a very good fit from £5000 to 
£55,000 and then gives numbers in excess; thus: — 







Number of Persons 


Aggrc 


gate Income 






Calculated 


Actual 


Calculated Known 


£5,000 to 


£10,000 


7,546 


7,411 




10,000 " 


15,000 


1,890 


2,029 










15,000 " 


20,000 


790 


787 










20,000 " 


25,000 


424 


438 










25,000 " 


35,000 


411 


382 










35,000 " 


45,000 


199 


186 










45,000 " 


55,000 


103 


107 










55,000 " 


65,000 


70 


56 










65,000 " 


75,000 


50 


37 










75,000 " 


100,000 


118 


55 










100 


up 


83 


66 


000,000's 




£5,000 and 


11,700 


11,554 


£166 £14; 


£ 700-£5,00() 


212,175 




304 


£ 160-£ 700 


1,827,000 


880,000 


514 



Totals 2,051,000 

The number below £700 is impossibly large. 



£984 £810 



Diagram II shows that these dilemmas cannot be escaped, for 
the vertical heights of marks do not depend on any assumed value 
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of A, and the horizontal positions (calculated from formula (v) where 
a is taken to be 1.5) would only be microscopically affected by any 
other reasonable value of a. 



The upper line shows the distribution 

of income corresponding to Pareto's 

equation when log A=9.02 

The lower line when log A=9.30 

In each case a=1.5 



Logarithms 
Number of Persons. 3.5 
per £ of income 

JO00 — 3. 




3.0 3.2 3.4 3.G 3.8 4.0 4.2 4.4 4.G 4.8\*5.0 
LOdATUTinrs OF INCOMES 
Diagram II 



The more developed form of Pareto's Law, iY=\ ,-"' .10"", 

1 ' (x+b) a 

where b and c are additional small constants, is found, after several 
trials, not to get over this difficulty. 

In the diagram the marks show the numbers of persons at each 
income, whereas it has been usual to show the aggregate numbers 
above an assigned income when this formula has been used. The 
marks show the actual numbers of abatements, whereas the slant 
line is drawn for the corrected numbers of incomes. 



NOTE IV 

Death Duty Statistics 

Computed from the 56th Report of the Commission:. r.s 

Number of estates of various values: — 

1. Actual. Average, passing at death, for the years 1907-08 to 
1912-13, which is very nearly the same as the number in 1912-13. 
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2. Calculated. By Pareto's Law, taking the number above 
£100,000 to be 290 and their average value to be £297,000. Then 
a = 1.5 and log A = 9.9624. 









Numbers 


Range 




Actual 


Calculated 


Over £1,000,000 


000's 


8i 


9 


£750 to 


£1,000 


51 


4 


500 


750 


12 


7 1 

• 2 


250 


500 


51 


53 i 


150 


250 


90 


85 


100 


150 


123 


132 


75 


100 


138 


156 


50 


75 


292 


371 


25 


50 


884 


1,503 


10 " 


25 


2,376 


6,850 



The Law ceases to accord with the facts at about £150,000 capital. 
This may be connected with the change at about £55,000 in Note 
III. In both cases the numbers at the higher ranges, of income or 
of capital, are smaller than would be expected from a study of the 
lower ranges. 

The connection between the capital passing and unearned income 
taxable teems with difficulties. Thus there are 321 persons paying 
tax on incomes of over £55,000, but only 9 millionaires dying per 
annum. Again, full tax is paid on £632,000,000 per annum, and 
this might be expected to contain only earned income of persons 
having over £3000 a year; but only £280,000,000 in all passes at 
death per annum, which is held to correspond to 24 times that sum 
(Statistical Journal, 1908, p. 74), so that reckoning interest at 4' s % 
the income from property would be £280,000,000. 

Because of these difficulties, no direct use has been made of these 
statistics in this paper. 









NOTE V 








St 


\TISTIO 


OF 


" Earned " 


Income 








From 


56th 


Report , Tab! 


-93 






Earned 

Income taxable 

at 9d. 




Unearned 

Income taxable 

at Is. 


Total 
£000,000' 


1907-08 




188 






612 


799 


1908-09 




197 






627 


824 










Is. 


Is. 2d. 




1909-10 




207 




7 


608 


822 


1910-11 




212 




11 


615 


838 


1911-12 




221 




13 


632 


866 
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See Note I for the causes of the different rates of tax. 

Owing to various reasons the incomes named do not belong 
exactly to the fisca years against which they are given. The in- 
comes as given are before abatements are subtracted. 

From 52d Report, p. 139, note: repeated in 53d Report. Tax at 
9d. was allowed in approximately three-quarters of a million cases. 



From 56th Report, Table 126. [Corresponding tables are given in 
previous reports.) 

Assessments on Incomes op Employes. 1911-12 



Range 

£160-400 

400-500 

500-600 

600-700 

700-1,000 
1,000-2,000 
2,000-3,000 
3,000-4,000 
4,000-5,000 
5,000 and above 



Totals 

Firms assessed 

Persons (not employes) assessed 

Grand totals 

This table shows the number of personal assessments under 
Schedules D and E, as distinguished from companies, public loans, 
etc., and ownersliip of land and houses and occupation of land. 

It is not possible to say what part of the income of persons (not 
employes) and firms is " earned " and what part is taxed as un- 
earned. 

Since firms are formed by different numbers of partners, it is not 
possib e to give the numbers of persons in them nor any data as to 
individual incomes. 

More assessments than one are frequently made on the same 
person, if his income arises from various sources. 

We cannot then connect in detail Tables 93 and 126, and cannot 
distribute the earned income by amounts. But it is clear that a 
considerable part of the £250 millions under £700 is earned. 





Amount in 


Number 


£000,000's 


364,000 




29,300 


112 


14,400 




8,000 




13,500 


11 


7,700 


11 


1,100 


3 


300 


1 


200 


1 


200 


2 


438,700 


142 


54,700 


84 


45,200 


111 


538,600 


£337 million 



